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who was the same distance from the hypocenter or who was not exposed at
all, and (3) an age-matched and sex-matched group of children neither of
whose parents were exposed. No statistically significant effects of radiation
have been demonstrated to date (Ne74, Sc81, Sc81a, Sa82).

A cytogenetic study of the children of exposed parents was begun in
1968 (Aw75). Ten metaphase preparations are routinely examined from
each child. No significant effect has been demonstrated (Aw87).

The investigation of rare electrophoretic variants in children bom
to proximally and distally exposed parents was begun in 1972 as a pilot
study and was begun in earnest in 1976 (Ne80). Each child is examined
for rare electrophoretic variants of 28 proteins of the blood plasma and
erythrocytes, and since 1979, a subset of the children is further examined for
deficiency variants of 10 erythrocytic enzymes. If the variant is not found
in either parent and a discrepancy in biological parentage can be excluded,
a mutation has been identified. Among the children of proximally exposed
parents, the equivalent of 667,404 locus tests have been done, yielding three
probable mutations. The corresponding value for the comparison groups
is three mutations in 466,881 tests. The point estimate of the mutation
rate is higher in the control population, but the difference is not significant
(Ne88).

Table 2-8 provides the lower 95% confidence limits of doubling dose
estimated for various endpoints in the data from the Japanese atomic-bomb
survivors summarized by Schull et al. (Sc81a). Other data from the studies
of the atomic-bomb survivors give comparable results (Ne74, Sa82). Prior
to calculating the doubling doses from the regression coefficients, negative
regression coefficients were set equal to zero. In all cases, following Schull
et al. (Sc81), a spontaneous rate of 0.0025 was used in the calculation. Schull
et al. stated ". . . during the interval covered by this study, characterized
by an infant and childhood mortality of about 7 percent, we could assume
that approximately one in each 200 liveborn infants die before reaching
maturity because of mutation (point or chromosomal) in the previous
generation. . . . We still believe that this estimate is valid, but to err on
the conservative side we will reduce the figure to one in 400 and apply it
not only to the survival data but also to the data on untoward pregnancy
outcomes." All lower 95% confidence limits shown are gametic doubling
doses, assuming an equal contribution by the mother and father when
necessary. The lower 95% confidence limits in Table 2-8 are for chronic
radiation (low dose); that is, the acute doubling doses derived directly from
the published regression coefficients have all been arbitrarily multiplied
by a factor of 3 obtained from mouse data. As emphasized earlier, the
factor of 3 is based on acute single doses in mice that are much greater
than those experienced in Hiroshima or Nagasaki, and the factor of 3
cannot be applied to the Japanese data with great confidence. Although